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Abstract The specialized structure in connectives of anthers generally has important 
biological significance. However, information about idioblasts that accumulate phenolic 
compounds in connective is limited; moreover, biological significance of these phenolic 
idioblasts is unknown. In this study, semi-thin sectioning and cryo-sectioning techniques, and 
histochemical and cytochemical methods were employed to investigate morphological nature 
of the idioblasts in connectives of Lonicera. The experimental results showed that the 
idioblasts in the specialized connectives of Lonicera contained abundant phenolic compounds. 
In order to explore biological significance of the phenolic idioblasts in the specialized 
connectives, we observed ultrastructures of the phenolic idioblasts in different developmental 
stages, and also analyzed relationships of development of parenchyma to vascular bundles in 
connective of Lonicera. Our observations revealed that distribution, ultrastructure, and 
developmental process of the phenolic idioblasts were closely related to development of the 
vascular bundles in connectives, and that accumulation and degradation of phenolic 
compounds in these phenolic idioblasts happened alternately and regularly. So we inferred 
that prior to two-cell pollen stage, the specialized connective of Lonicera might be a 
temporary storage site of phenolic compounds to protect the developing vascular bundles 
from damage in anthers. By this way, the normal development of microspores and normal 
pollination could be ensured. However, after that stage, phenolic compounds began 
degrading. The degradation of these phenolic compounds might spread to other parts within 
the plant through vascular bundles, in order to provide precursor for synthesizing correlative 
components or reusing. Furthermore, our research showed that phenolic idioblasts could be a 
stable structural feature, and had specific distribution sites. All these findings might provide 
new embryological evidence for unraveling systematic relationships. 

Key words Lonicera, connective, phenolic compounds, development. 
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Figs. 1-7. Transverse sections of anthers of Lonicera confusa DC., showing the connectives at different developmental 
stages under LM. 1, 2. Anthers at the sporogenous cells stage and the microspore mother cells stage, showing no phenolic 
idioblasts in the connectives (arrows). 3. Anther at the microspore tetrad stage, showing occurrence of phenolic idioblasts 
in the connective (arrow). 4. Anther at the mononuclear microspores stage, showing more phenolic idioblasts derived from 
neighboring parenchyma cells in the connective (arrow). 5. Connective at the two-cell pollen stage, showing epidermal 
cells of the connective that differentiate to phenolic idioblasts (arrow). 6. Connective at the two-cell pollen stage, showing 
abundant phenolic compounds in some idioblasts (black arrow) and degrading inclusion in other idioblasts in the 
connective (white arrow). 7. Connective at the three-cell pollen stage, showing continuously degrading inclusion in 
phenolic idioblasts in the connective. 

Scale bars: 1-7, 100 um. 
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Figs. 8-13. Transverse sections of parenchyma cells and vascular bundle cells in the connective of Lonicera confusa, 
showing ultrastructures at different developmental stages under TEM. 8. Absence of the phenolic idioblasts in parenchyma 
cells of the connective at the microspore mother cells stage. 9. Differentiating procambial cells of the connective at the 
microspore mother cells stage. 10. A small number of newly differentiated phenolic idioblasts, and some black inclusion 
found inside the tonoplast in phenolic idioblast (arrow) at the microspore tetrad stage. 11. A magnified part of Fig. 10, 
showing some black inclusion aggregated inside the protoplast. 12. The vascular bundle of the connective with 
differentiating primary xylem (black arrow) and primary phloem (white arrow) at the microspore tetrad stage. 13. Part of 
some phenolic idioblasts at the mononuclear microspores stage, showing some inclusion in the vacuoles (arrows). 

Scale bars: 8-10, 12, 13, 2 um; 11, 0.2 um. 
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: 14-17, 19, 1 um; 18, 2 um. 

Figs. 14-19. Transverse sections of parenchyma cells and vascular bundle cells in the connective of Lonicera confusa, 
showing ultrastructures at different developmental stages under TEM. 14. Part of two adjacent phenolic idioblasts at the 
two-cell pollen stage, showing the increased inclusion. 15. Part of a phenolic idioblast at the two-cell pollen stage, showing 
accumulation of the content of inclusion at peak. 16, 17. Part of some phenolic idioblasts at the two-cell pollen stage, 
showing their degrading inclusion. 18. Part of two adjacent phenolic idioblasts at the three-cell pollen stage, showing 





almost complete degradation of their inclusion. 19. Vascular bundle with lignified xylem cells at the three-cell pollen stage. 
Scale bars: 14-17, 19, 1 um; 18, 2 um. 
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Figs. 20-24. Histochemical reactions on connectives of four species of Lonicera under LM. 20. FeCl;-reaction on the‏ 
cryo-section of alabastrums of Lonicera confusa. 21-24. Hoepfner-Vorsatz reaction on the cryo-sections of alabastrums of‏ 
L. confusa, L. dasystyla, L. japonica and L. hypoglauca.‏ 
Scale bars: 20, 21, 23, 50 um; 22, 20 um; 24, 40 um.‏ 
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